Saturated polydisperse granular materials are amongst the most common materials in nature and industry. Characterisation of the fluid-particle interaction forces in these systems is therefore of great value. Many empirical studies of the fluid-particle interaction have been conducted with monosized media [1-3] but little attention has been given to the role of polydispersity. Direct Numerical Simulation (DNS) techniques based on the Immersed Boundary Method (IBM) have become popular in recent years for studying particle suspensions [4, 5] as they enable the investigation of highly resolved flow fields at the fluid-particle interface. Validation of an IBM has been conducted by comparing the boundary integral results of Zick and Homsy [6] with simulations of flow in ordered arrays in the low Reynolds, high concentration limit. The influence of size polydispersity on drag and permeability has been studied with the IBM by varying the coefficient of uniformity (Cu = 1.01, 1.50, and 2.00) and concentration (φ = [0.396, 0.681]) in dense linearly graded grain packings at low Reyolds number. The sensitivity of the IBM results to the choice of radius retraction parameter [7] was investigated and a comparison was made between the predicted forces and the widely used Ergun correlation [1] .
